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by Shaily Menon 
Got GIS? 
Shaily Menon joined GVSU in 
January 1998 as an assistant 
professor in the Biology 
Department. In fall 1998, she 
started a collaborative research 
project on landscape ecology and 
conservation of forest fragments 
in Brazil's Atlantic Coastal forest. 
She is also designing a field 
course in Brazil for GVSU 
students. 
Picture this. Scene I: 
An insurance company plagued with false claims 
needs a system that will help reduce insurance 
fraud. "You need a GIS," says the hired consult-
ant. "That's Geographic Information System," he 
adds helpfully. 
Scene II: 
A city planner is at wit's end trying to find a 
suitable site for a landfill given a slew of restric-
tions. She is knee-deep in (no, not trash and dirty 
diapers) city ordinances and blueprints. The text 
at the bottom says "GOT GIS?" 
Scene III: 
Gypsy moth infestations in Michigan's forests 
need to be controlled by the aerial spraying of a 
biological insecticide. However, spraying every 
forest in Michigan would not be cost-effective. 
"We'll identify high-risk forest targets by map-
ping areas with susceptible tree species (oak and 
aspen) and overlaying field data on moth popu-
lation distribution," says the natural resource 
manager. "How?" you ask. His response: "Got 
GIS!" 
Location, location, location! 
Insurance fraud prevention, city planning, utili-
ties management, transit services, disaster man-
agement, business, marketing and distribution, 
environmental resource management, crime pre-
vention. What, you may well ask, could these pos-
sibly have in common? The answer is that spatial 
patterns and relationships are integral to the func-
tioning of these enterprises. The key to success 
for many such enterprises is conveyed by the oft-
chanted mantra "L 
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t e d  w i t h  f a l s e  c l a i m s  
. p  r e d u c e  i n s u r a n c e  
r s  t h e  h i r e d  c o n s u l t -
r m a t i o n  S y s t e m , "  h e  
n d  t r y i n g  t o  f i n d  a  
e n  a  s l e w  o f  r e s t r i c -
' ,  n o t  t r a s h  a n d  d i r t y  
b l u e p r i n t s .  T h e  t e x t  
S ? "  
M i c h i g a n ' s  f o r e s t s  
a e r i a l  s p r a y i n g  o f  a  
v e r ,  s p r a y i n g  e v e r y  
o t  b e  c o s t - e f f e c t i v e .  
e s t  t a r g e t s  b y  m a p -
r e e  s p e c i e s  ( o a k  a n d  
i a t a  o n  m o t h  p a p u -
l e  n a t u r a l  r e s o u r c e  
H i s  r e s p o n s e :  " G o t  
c i t y  p l a n n i n g ,  u t i l i -
v i c e s ,  d i s a s t e r  m a n -
l g  a n d  d i s t r i b u t i o n ,  
a g e m e n t ,  c r i m e  p r e -
a s k ,  c o u l d  t h e s e  p o s -
n s w e r  i s  t h a t  s p a t i a l  
~ i n t e g r a l  t o  t h e  f u n c -
T h e  k e y  t o  s u c c e s s  
: o n v e y e d  b y  t h e  o f t -
c h a n t e d  m a n t r a  " L o c a t i o n ,  l o c a t i o n ,  l o c a t i o n . "  
F o r  o t h e r  p r o b l e m - s o l v e r s  s u c c e s s  l i e s  i n  f i n d i n g  
p a t t e r n s  i n  t h e  a p p a r e n t l y  c h a o t i c  m e s s  o f  s p a t i a l  
i n f o r m a t i o n .  T h i s  i s  w h e r e  t h e  n e w  f i e l d  o f  g e o -
g r a p h i c  i n f o r m a t i o n  s c i e n c e  c o m e s  i n .  T h e  
u n i q u e n e s s  o f  t h e  f i e l d  l i e s  n o t  i n  i t s  b a s i c  p r i n -
c i p l e s  b u t  i n  t h e  c o m b i n a t i o n  o f  t h e s e  p r i n c i p l e s  
w i t h  n e w e r  c o n c e p t s  a n d  t e c h n o l o g i e s  s u c h  a s  
t h e m e - b a s e d  m a p s ,  s a t e l l i t e  i m a g e r y ,  a n d  m o s t  
s i g n i f i c a n t l y ,  t h e  c o m p u t e r  r e v o l u t i o n .  
A n  a c q u a i n t a n c e  r e c e n t l y  s a i d ,  " W h y  s h o u l d  I  
c a r e  a b o u t  G I S ?  I  w i l l  n e v e r  u s e  i t . "  I  r e m i n d e d  
h e r  o f  t h e  m u c h  q u o t e d  r e m a r k  b y  T .  J .  W a t s o n  o f  
I B M  b a c k  i n  1 9 5 8  w h e n  c o m p u t e r  t e c h n o l o g y  w a s  
s t i l l  i n  i t s  i n f a n c y :  " I  t h i n k  t h e r e  i s  a  w o r l d  m a r k e t  
f o r  a b o u t  f i v e  c o m p u t e r s . "  H e  c o u l d  n o t  h a v e  b e e n  
m o r e  w r o n g .  A s  C l a r k e  r e m a r k s  i n  h i s  1 9 9 9  i n -
t r o d u c t o r y  t e x t  o n  G I S ,  j u s t  a s  c o m p u t e r s  h a v e  
d o n e  w i t h i n  a  f e w  y e a r s ,  G I S  i s  i n t e g r a t i n g  i t s  w a y  
i n t o  e v e r y d a y  l i f e ,  o f t e n  i n  w a y s  t h a t  a r e  t r a n s -
p a r e n t  t o  t h e  p u b l i c .  C l a r k e  p r e d i c t s  t h a t  t h e  a m a z -
i n g  b r e a d t h  a n d  d e p t h  o f  t h e  m u l t i b i l l i o n - d o l l a r  
G I S  p h e n o m e n o n  i s  e x p e c t e d  t o  c o n t i n u e  w e l l  i n t o  
t h e  f u t u r e  a n d  G I S  c o u r s e s  a r e  b e i n g  t a u g h t  i n  j u s t  
a b o u t  e v e r y  m a j o r  a c a d e m i c  i n s t i t u t i o n  i n  t h e  U . S .  
a n d  m a n y  o t h e r  c o u n t r i e s .  
S o ,  w h a t  e x a c t l y  i s  a  G I S ?  
T h e r e  a r e  a s  m a n y  d i f f e r e n t  d e f i n i t i o n s  o f  G I S  a s  
t h e r e  a r e  a p p l i c a t i o n s  o r  u s e s  f o r  i t .  T h e s e  r a n g e  
f r o m  t h e  c o n c i s e ,  
A u t o m a t e d  s y s t e m s  f o r  t h e  c a p t u r e ,  s t o r a g e ,  
r e t r i e v a l ,  a n a l y s i s ,  a n d  d i s p l a y  o f  s p a t i a l  d a t a .  
( C l a r k e ,  1 9 9 5 )  
t o  t h e  c o m p r e h e n s i v e ,  
A  s y s t e m  o f  h a r d w a r e ,  s o f t w a r e ,  a n d  p r o c e -
d u r e s  d e s i g n e d  t o  s u p p o r t  t h e  c a p t u r e ,  m a n -
a g e m e n t ,  m a n i p u l a t i o n ,  a n a l y s i s ,  m o d e l i n g  
a n d  d i s p l a y  o f  s p a t i a l l y - r e f e r e n c e d  d a t a  f o r  
s o l v i n g  c o m p l e x  p l a n n i n g  a n d  m a n a g e m e n t  
p r o b l e m s .  ( C o w e n ,  1 9 8 9 )  
a n d  t h e  e x p a n s i v e .  
A  G e o g r a p h i c  I n f o r m a t i o n  S y s t e m  ( G I S )  i s  a  
c o m p u t e r - b a s e d  t o o l  f o r  m a p p i n g  a n d  a n a l y z -
i n g  t h i n g s  t h a t  e x i s t  a n d  e v e n t s  t h a t  h a p p e n  
G o t  G I S ?  
o n  E a r t h .  G I S  t e c h n o l o g y  i n -
t e g r a t e s  c o m m o n  d a t a b a s e  
o p e r a t i o n s  s u c h  a s  q u e r y  
a n d  s t a t i s t i c a l  a n a l y s i s  w i t h  
t h e  u n i q u e  v i s u a l i z a t i o n  
a n d  g e o g r a p h i c  a n a l y s i s  
b e n e f i t s  o f f e r e d  b y  m a p s .  
T h e s e  a b i l i t i e s  d i s t i n g u i s h  
G I S  f r o m  o t h e r  i n f o r m a t i o n  
s y s t e m s  a n d  m a k e  i t  v a l u -
a b l e  t o  a  w i d e  r a n g e  o f  p u b -
l i c  a n d  p r i v a t e  e n t e r p r i s e s  
f o r  e x p l a i n i n g  e v e n t s ,  p r e -
d i c t i n g  o u t c o m e s ,  a n d  p l a n -
n i n g  s t r a t e g i e s .  ( E S R I  1 9 9 9 )  
N o n e ,  h o w e v e r ,  c a p t u r e s  t h e  
v e r s a t i l i t y  o f  G I S  a s  d o e s  t h i s  o n e  
p r o f f e r e d  b y  R o n  A b l e r  i n  1 9 8 8 :  
G e o g r a p h i c  I n f o r m a t i o n  
S y s t e m s  a r e  s i m u l t a n e o u s l y  
t h e  t e l e s c o p e ,  t h e  m i c r o - I  
s c o p e ,  t h e  c o m p u t e r ,  a n d  t h e  5 3  
X e r o x  m a c h i n e  o f  r e g i o n a l  
a n a l y s i s  a n d  s y n t h e s i s  o f  
s p a t i a l  d a t a .  
S p a t i a l  i n f o r m a t i o n  t h a t  i s  f e d  
i n t o  a  G I S  d a t a b a s e  i s  t y p i c a l l y  
i n  t h e  f o r m  o f  t h e m a t i c  m a p s ,  r e -
m o t e l y - s e n s e d  i m a g e r y ,  o r  t a b u -
l a r  d a t a .  G I S  d a t a b a s e s  a r e  u s u -
a l l y  i n  t h e  f o r m  o f  a  s e r i e s  o f  
d a t a  l a y e r s  r e f e r e n c e d  t o  t h e  
s a m e  g e o g r a p h i c  l o c a t i o n .  E a c h  
l a y e r  h o l d s  d a t a  a b o u t  a  p a r t i c u -
l a r  k i n d  o f  s p a t i a l  f e a t u r e .  F o r  
e x a m p l e ,  a  G I S  d a t a b a s e  t h a t  o u r  
c i t y  p l a n n e r  f r o m  S c e n e  I I  c r e -
a t e s  m i g h t  i n c l u d e  a  l a y e r  o n  
r o a d s ,  a n o t h e r  o n  l a n d  p a r c e l s  
i n c l u d i n g  o w n e r s h i p  i n f o r m a -
t i o n ,  a  t h i r d  o n  l a n d - u s e  t y p e s  
s u c h  a s  r e s i d e n t i a l  o r  c o m m e r -
c i a l ,  a  f o u r t h  o n  s o i l  t y p e  a n d  
p e r m e a b i l i t y ,  a  f i f t h  o n  s l o p e ,  a  
s i x t h  o n  p r o x i m i t y  t o  r o a d s  a n d  
s o  o n .  T h e  p l a n n e r  c a n  t h e n  
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s4 1 
query the GIS for areas that would fulfill certain 
predetermined criteria for landfill site selection. 
The process of GIS begins with users who need 
to address a particular issue that has an underly-
ing spatial component. Relevant data are collected, 
entered, stored, retrieved from, and analyzed 
within a GIS and output for decision-making is 
sent back to the users. Output from GIS can be 
tabular or graphic, including 3-D visualizations. 
GIS applications have been greatly enhanced by 
the development and availability of related re-
source and geographical information technologies 
such as remote sensing and Global Positioning 
Systems (CPS). 
Major advantages of GIS include the capabil-
ity of handling large and diverse datasets and the 
integration of non-spatial (attribute) data, such as 
addresses and street names, with spatial datasets. 
Furthermore, GIS allows for speedy handling and 
analysis of huge quantities of data making it pos-
sible to perform rapid updates and re-analyses for 
alternative scenarios and for anticipating possible 
results of planning and management decisions. 
GIS Applications 
A few real-world examples will illustrate the use-
fulness and increasing ubiquity of Geographic 
Information Systems in the corporate sector as 
well as in governmental and not-for-profit orga-
nizations. 
Geographical Information Systems can be used 
to assess the risks or hazards of living in certain 
areas. Such systems are then used by insurance 
companies to determine insurance coverage rates 
for areas with different risk levels. In March 1997, 
the Financial Times reported on the use of GIS in 
reducing insurance fraud. Maps showing 
zipcoded weather information can help insurers 
understand natural hazards. Insurance companies 
use these maps for fraud prevention by checking 
the maps against insurance claims. I searched the 
Financial Times archive on the internet and found 
30 articles in 1997-98 containing the term Geo-
graphic Information Systems. These ranged from 
applications in management of utilities, telecom-
munication, innovat 
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w o u l d  f u l f i l l  c e r t a i n  
n d f i l l  s i t e  s e l e c t i o n .  
N ' i t h  u s e r s  w h o  n e e d  
: h a t  h a s  a n  u n d e r l y -
n t  d a t a  a r e  c o l l e c t e d ,  
r o m ,  a n d  a n a l y z e d  
d e c i s i o n - m a k i n g  i s  
u t  f r o m  G I S  c a n  b e  
;  3 - D  v i s u a l i z a t i o n s .  
; r e a t l y  e n h a n c e d  b y  
b i l i t y  o f  r e l a t e d  r e -
m a t i o n  t e c h n o l o g i e s  
G l o b a l  P o s i t i o n i n g  
l n c l u d e  t h e  c a p a b i l -
~rse d a t a s e t s  a n d  t h e  
r i b u t e )  d a t a ,  s u c h  a s  
v i t h  s p a t i a l  d a t a s e t s .  
p e e d y  h a n d l i n g  a n d  
d a t a  m a k i n g  i t  p o s -
;  a n d  r e - a n a l y s e s  f o r  
m t i c i p a t i n g  p o s s i b l e  
L g e m e n t  d e c i s i o n s .  
i l l  i l l u s t r a t e  t h e  u s e -
u i t y  o f  G e o g r a p h i c  
c o r p o r a t e  s e c t o r  a s  
n o t - f o r - p r o f i t  o r g a -
3 y s t e m s  c a n  b e  u s e d  
o f  l i v i n g  i n  c e r t a i n  
u s e d  b y  i n s u r a n c e  
· a n c e  c o v e r a g e  r a t e s  
v e l s .  I n  M a r c h  1 9 9 7 ,  
m  t h e  u s e  o f  G I S  i n  
l .  M a p s  s h o w i n g  
n  c a n  h e l p  i n s u r e r s  
1 S u r a n c e  c o m p a n i e s  
r e n t i o n  b y  c h e c k i n g  
a i m s .  I  s e a r c h e d  t h e  
i n t e r n e t  a n d  f o u n d  
l i n g  t h e  t e r m  C e o -
T h e s e  r a n g e d  f r o m  
J f  u t i l i t i e s ,  t e l e c o m -
m u n i c a t i o n ,  i n n o v a t i o n ,  d a t a b a s e s ,  m a r k e t  s h a r e ,  
h u m a n  r e s o u r c e s ,  b i l l i n g  s y s t e m s ,  p h a r m a c e u t i -
c a l  c o m p a n i e s ,  a s  w e l l  a s  b a n k i n g  a n d  n a t u r a l  d i -
s a s t e r s .  
N a t u r a l  r e s o u r c e s  m a n a g e m e n t  i s s u e s  t e n d  t o  
b e  f u n d a m e n t a l l y  s p a t i a l  i n  n a t u r e .  T h u s ,  i t  i s  n o t  
s u r p r i s i n g  t h a t  i n  r e c e n t  y e a r s  m o s t  n a t u r a l  r e -
s o u r c e s  o r g a n i z a t i o n s  i n  t h e  p r i v a t e ,  p u b l i c ,  a n d  
n o n - p r o f i t  s e c t o r  h a v e  m a d e  o r  a r e  m a k i n g  t h e  
t r a n s i t i o n  t o  d i g i t a l  p r o c e s s i n g  o f  s p a t i a l  d a t a  a n d  
d e c i s i o n - m a k i n g  t h r o u g h  G e o g r a p h i c  I n f o r m a t i o n  
S y s t e m s .  F o r  e x a m p l e ,  t h e  U . S .  E n v i r o n m e n t a l  
P r o t e c t i o n  A g e n c y  ( E P A )  u s e s  G I S  i n  E n v i r o n m e n -
t a l  M o n i t o r i n g  a n d  A s s e s s m e n t  P r o g r a m  ( E M A P )  
w h o s e  g o a l  i s  t o  m o n i t o r  a n d  a s s e s s  t h e  c o u n t r y ' s  
e c o l o g i c a l  r e s o u r c e s .  G I S  l e n d s  i t s e l f  w e l l  t o  w h a t  
I  c a l l  t h e  t h r e e  M s  o f  n a t u r a l  r e s o u r c e  m a n a g e -
m e n t :  M a p p i n g ,  M o n i t o r i n g ,  a n d  M o d e l i n g .  F o r  
e x a m p l e ,  G I S  c a n  b e  u s e d  t o  m a p  a n d  m o n i t o r  
l a n d - c o v e r  a n d  l a n d - u s e  c h a n g e s ,  f o r e s t  f i r e s  a n d  
t h e i r  i m p a c t ,  f l o o d  e x t e n t  a n d  i m p a c t ,  b i o m a s s  a n d  
c l i m a t e  c h a n g e .  S u c h  i n f o r m a t i o n  c a n  t h e n  b e  u s e d  
t o  m o d e l  o r  p r e d i c t  f u t u r e  c h a n g e s  a n d  a l t e r n a -
t i v e  s c e n a r i o s  b a s e d  o n  s p e c i f i c  m a n a g e m e n t  a c -
t i o n s .  
A t  G V S U ,  c o u r s e s  i n  t h e  G e o g r a p h y  D e p a r t -
m e n t  i n t r o d u c e  s t u d e n t s  t o  t h e  f i e l d  o f  G I S  a s  
w e l l  a s  p r o v i d e  a d v a n c e d  G I S  t r a i n i n g .  A  n e w  
G I S  c o u r s e  i s  b e i n g  o f f e r e d  t h r o u g h  t h e  N a t u r a l  
R e s o u r c e s  M a n a g e m e n t  P r o g r a m  i n  t h e  B i o l o g y  
D e p a r t m e n t ,  t i t l e d  " G I S  A p p l i c a t i o n s  i n  R e s o u r c e  
M a n a g e m e n t . "  I n  t h i s  c o u r s e ,  s t u d e n t s  w i l l  b e  
a b l e  t o  e x a m i n e  s e v e r a l  c a s e - s t u d i e s  i n  w h i c h  G I S  
i s  u s e d  f o r  t h e  m a n a g e m e n t  o f  n a t u r a l  r e s o u r c e s ,  
i n c l u d i n g  w a t e r s h e d  a n a l y s i s ,  m i n e r a l  r e s o u r c e  
m a p p i n g ,  e n v i r o n m e n t a l  i m p a c t  o f  t i m b e r  s a l e s ,  
h a b i t a t  l o s s ,  a n d  e n d a n g e r e d  s p e c i e s  c o n s e r v a -
t i o n .  I n  m y  o w n  r e s e a r c h ,  I  u s e  G I S  i n  t h e  s t u d y  
o f  l a n d - u s e  c h a n g e ,  d e f o r e s t a t i o n  m o d e l i n g ,  l a n d -
s c a p e  e c o l o g y ,  b i o d i v e r s i t y  c o n s e r v a t i o n ,  a n d  
c o n s e r v a t i o n  g a p  a n a l y s i s  i n  I n d i a ,  B r a z i l ,  a n d  
s o u t h w e s t  M i c h i g a n .  G V S U ' s  W a t e r  R e s o u r c e s  
I n s t i t u t e  m a k e s  e x t e n s i v e  u s e  o f  G I S  i n  t o p i c s  a s  
d i v e r s e  a s  b u t  n o t  l i m i t e d  t o  g r o u n d w a t e r  r e -
s o u r c e  c o n t a m i n a t i o n ,  g y p s y  m o t h  i n f e s t a t i o n  
G o t  G I S ?  
c o n t r o l ,  c a r /  d e e r  a c c i d e n t  s i t e s ,  
w a t e r s h e d  m a n a g e m e n t ,  f a r m -
l a n d  p r e s e r v a t i o n ,  l a n d - u s e  
c h a n g e ,  a n d  h y d r o l o g i c  m o d e l -
i n g  o f  s u r f a c e  r u n o f f .  
O n g o i n g  a n d  f u t u r e  w i d e -
s p r e a d  a p p l i c a t i o n s  o f  G I S  i n -
c l u d e  n a v i g a t i o n  s y s t e m s  o n  e v -
e r y  c a r ' s  d a s h b o a r d ,  r o u t i n g  s y s -
t e m s  i n  e m e r g e n c y  v e h i c l e s  f o r  
d e t e r m i n i n g  q u i c k e s t  r o u t e s  t o  
a c c i d e n t  s i t e s ,  G I S  s y s t e m s  i n  
e v e r y  p o l i c e  p r e c i n c t  f o r  c r i m e  
t r a c k i n g  a n d  p r e d i c t i o n ,  a n d  
G I S  d i s p l a y s  o n  m i n i a t u r e  w e a r -
a b l e  c o m p u t e r s  i n t e g r a t e d  i n t o  
c l o t h i n g  o r  e y e g l a s s e s .  
C a v e a t  e m p t o r  
I t  w o u l d  b e  r e m i s s  o f  m e  t o  g i v e  
1  
a  g l o w i n g  e n d o r s e m e n t  o f  G I S  
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a n d  n e g l e c t  t o  a d d  t h e  c a v e a t ,  
" U s e r  b e w a r e ! "  T h e  v e r y  p e r s u a -
s i v e n e s s  a n d  p o w e r  o f  G I S  w h i c h  
m a k e  i t  u s e f u l  c a n  a l s o  m a k e  i t  
p o t e n t i a l l y  m i s l e a d i n g .  T h e  
" G a r b a g e  I n ,  G a r b a g e  O u t "  
p r i n c i p l e  h o l d s  a s  t r u e  f o r  G I S  
a s  i t  d o e s  f o r  a n y  o t h e r  c o m p u t e r  
t e c h n o l o g y .  G I S  i s  o n l y  a s  g o o d  
o r  e f f e c t i v e  a s  t h e  a c c u r a c y  o f  
t h e  d a t a  a n d  t h e  k n o w l e d g e  o f  
t h e  u s e r .  U s e r s  a r e  w e l l  a d v i s e d  
t o  t a k e  r e s u l t s  f r o m  a  G I S  s t u d y  
w i t h  a  d o s e  o f  h e a l t h y  s k e p t i -
c i s m  a n d  c h e c k  f o r  t h e  v a l i d i t y  
o f  d a t a  s o u r c e s  a n d  m e t h o d s  
u s e d  t o  a r r i v e  a t  t h e  r e s u l t s .  
E v e n  t h e  m o s t  s o p h i s t i c a t e d  
t e c h n o l o g y  c a n n o t  s u b s t i t u t e  f o r  
w i s d o m  a n d  c o m m o n  s e n s e .  A s  
w e  a p p r o a c h  t h e  m i l l e n i u m  a n d  
t h e  d r e a d  t h a t  t h e  Y 2 K  p r o b l e m  
m i g h t  w e l l  t u r n  c o m p u t e r s  f r o m  
b o o n  t o  b a n e  o f  m o d e r n  s o c i e t y ,  
Shaily Menon 
s6 I 
I add the caution that a society that becomes al-
most totally reliant on computers and GIS to navi-
gate might well come to a standstill when major 
equipment failure or malfunction occurs. 
Such cautions notwithstanding, the next time 
you ask for some help on a spatially based prob-
lem don't be surprised to be asked in turn, "Got 
GIS?" 0 
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